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ABSTRACT
Mycobacterium gordonae was detected in 18 of
21 clinical samples processed during the same
day from patients with clinical suspicion of
tuberculosis. Randomly ampliﬁed polymorphic
DNA (RAPD) analysis revealed that all the
isolates generated an identical pattern with each
of the ﬁve primers used, and that these patterns
were different from those of epidemiologically
non-related isolates of M. gordonae. M. gordonae
was not detected in the distilled water used for
the procedures, and following replacement of the
commercial products and sterilisation of home-
made reagents, no more isolates belonging to the
same clone of M. gordonae were detected.
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Mycobacterium gordonae is isolated rarely from
human infections [1], but is distributed widely in
soil and water, and is usually considered to be a
contaminant when found in mycobacterial cul-
tures [2]. Although infections have been described
in humans, especially in severely immunocom-
promised patients [3,4], pseudo-outbreaks of
M. gordonae related to contamination have also
been reported [2,5,6]. Pseudo-outbreaks are de-
ﬁned as clusters of false infections or artefactual
clustering of real infections [7]. Rapid identiﬁca-
tion of such pseudo-outbreaks is important
because positive mycobacterial cultures could
result in the prescription of unnecessary anti-
tuberculosis treatment. This report describes a
pseudo-outbreak of M. gordonae in which the clo-
nality of the isolates was assessed using randomly
ampliﬁed polymorphic DNA (RAPD) analysis.
All clinical samples sent to the laboratory for the
diagnosis of tuberculosis or other mycobacterioses
were decontaminated by the N-acetyl-cysteine–
NaOH technique [1], using non-sterile solutions of
NaOH and N-acetyl-cysteine, and commercial
phosphate buffer (bioMe´rieux, Marcy l’Etoile,
France). MGIT liquidmedium vials (Beckton Dick-
inson, Franklin Lakes, NJ, USA) were inoculated
after adding the required supplements according
to the manufacturer’s instructions. Lowenstein–
Jensen and Coletsos slants (Pronadisa, Torrejo´n de
Ardoz, Madrid, Spain) were also inoculated
simultaneously with the MGIT liquid medium.
Isolates of Mycobacterium were identiﬁed by
conventional biochemical tests and PCR–restric-
tion fragment length polymorphism analysis.
DNA was extracted by boiling bacteria in buffer
(10 mM Tris, 1 mM EDTA, pH 8) for 30 min,
followed by centrifugation at 13 000 g in a micro-
centrifuge. The supernatant was used for PCR
experiments. RAPD analysis was performed using
the primers described by Vogiatzakis et al. [8] for
M. gordonae, termed Gord-1 and Gord-2 in the
present study, together with the primers OPA-2,
IS986-FP and INS-2 described for Mycobacterium
abscessus strains [9]. DNA extract (2 lL) was added
to PuReTaq Ready-to-Go PCR beads (Amersham
Biosciences, Chalfont St Giles, UK), together with
23 lL of sterile distilledwater containing 100 pmol
of a primer and 2.5 mMMgCl2. Ampliﬁcation in a
PTC-100 Peltier Thermal Cycler (MJ Research,
Watertown, MA, USA) comprised 40 cycles of
94C for 1 min, 36C for 1 min and 72C for 2 min.
The PCR products were separated by electrophor-
esis on agarose 3% w ⁄v gels and visualised
following ethidium bromide staining.
During October 2004, a pseudo-outbreak of
M. gordonae was suspected when 18 of 21 samples
inoculated in culture media during the same day
in the mycobacteriology laboratory of the
Fundacio´n Jime´nez Dı´az, Madrid, Spain, grew
M. gordonae in the liquid medium. One sample
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grew Mycobacterium tuberculosis together with
M. gordonae. NoM. gordonae isolates grew on solid
media. One sample inoculated the same day was
positive for M. tuberculosis, with no other myco-
bacterial isolate being detected (the liquidmedium
became positive after incubation for 8 days). The
two negative samples were decontaminated and
inoculated in the sameway as the positive samples.
M. gordonae isolates grew in the liquid medium
after a median of 22.4 days (range 13–36 days).
All the isolates from the suspected pseudo-
outbreak yielded identical proﬁles with all the
primers used. When unrelated M. gordonae iso-
lates were tested, different proﬁles were obtained
compared with the isolates from the outbreak.
Thus, all the isolates from the pseudo-outbreak
were identiﬁed as belonging to the same clone.
Culture of distilled water was negative after
incubation for 8 weeks. However, because of the
suspicion of contamination, the distilled water
used to prepare the decontamination solution was
subsequently sterilised before use and new vials
of supplement were used. From this time, only
three unrelated samples from different days were
positive for M. gordonae. These isolates were
analysed by RAPD and showed different proﬁles
from the epidemic strain.
M. gordonae is a common isolate in many myco-
bacteriology laboratories throughout the world,
including Spain, but is considered to be a contam-
inant in most cases [10]. Occasional pseudo-out-
breaks caused by this species have been described
previously [2,6,7], but other mycobacteria (especi-
ally rapidly growing species) have been implicated
more frequently as the cause of pseudo-outbreaks.
Many such outbreaks have been associated with
environmental contamination of the original sam-
ples, but others have appeared to result from
laboratory contamination [2,7,11,12], including
contamination of supplements [7,13] and cross-
contamination between samples [14]. In thepresent
study, the epidemic strain could not be found in the
only suspicious environmental source (i.e., water),
andall other commercial reagentsweredisposedof
on the day of use. Thus, the source of contamin-
ation remains amatter of speculation. The negative
results with the solid media (which are less
sensitive) suggest that the numbers of contamin-
ating bacteria present must have been low, and the
cultures ofwater could have been negative because
the concentration of mycobacteria varied between
days.
Only a few isolates of M. gordonae grew during
the days following the pseudo-outbreak, and the
RAPD analysis showed that the proﬁles of the
isolates from the outbreak were identical with all
the primers used, but were different to those of
the non-outbreak isolates. The RAPD technique is
easier to perform than other techniques, such as
pulsed-ﬁeld gel electrophoresis [7], but is meth-
odology-dependent and requires carefully con-
trolled conditions. In the present study, the
number of isolates made it possible to perform
all the analyses on one gel for each primer set, so
the problems described for this technique [15]
could be avoided.
In conclusion, the pseudo-outbreak of
M. gordonae was probably caused by laboratory
contamination. Sterilisation of reagents could
minimise the risk of such pseudo-outbreaks.
Because of the rarity of contamination of com-
mercial reagents (which are analysed and quality-
controlled by the manufacturer), it is assumed
that they need no further analysis before use in
clinical laboratories.
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ABSTRACT
Possible links between the clinical signs and
symptoms of acute otitis media and the compo-
sition of the nasopharyngeal ﬂora were investi-
gated by reviewing the ﬁles of 1807 children
enrolled in four randomised, multicentre trials. A
standard protocol was used, nasopharyngeal
samples were cultured, and signs and symptoms
were recorded. Carriage of Haemophilus inﬂuenzae
was associated positively with conjunctivitis (OR
4.83, 95% CI 3.76–6.20) and negatively with fever
(OR 0.69, 95% CI 0.56–0.86). Carriage of pneu-
mococci was associated positively with fever (OR
1.32, 95% CI 1.08–1.63) and negatively with
conjunctivitis (OR 0.50, 95% CI 0.40–0.63).
Keywords Acute otitis media, children, Haemophilus
inﬂuenza, nasopharyngeal ﬂora, Streptococcus pneumoniae
Original Submission: 4 October 2005; Revised Sub-
mission: 22 November 2005; Accepted: 14 December
2005
Clin Microbiol Infect 2006; 12: 679–682
10.1111/j.1469-0691.2006.01483.x
Various bacteria and viruses have been document-
ed as pathogens in cases of acute otitis media
(AOM). Previous reports suggest that the clinical
characteristics of AOM may help to predict the
bacterial pathogen(s) present in middle ear ﬂuid.
In particular, Streptococcus pneumoniae is associ-
ated with higher fever, more severe earache, and
more frequent sequelae and complications, while
Haemophilus inﬂuenzae is associated with less
severe AOM and with conjunctivitis [1–4]. As
the onset of bacterial AOM appears to require
initial nasopharyngeal colonisation by the homol-
ogous strain, the present study investigated the
composition of the nasopharyngeal ﬂora of AOM
patients according to their demographical char-
acteristics and clinical signs and symptoms [5].
Using a standardised protocol, four successive
randomised trials were used to compare several
antibiotic regimens for the treatment of AOM. The
methods have been described in detail elsewhere
[6–8] and the protocols were approved by the
Saint Germain en Laye Hospital Ethics Commit-
tee. Written informed consent was obtained from
parents or guardians. The study populations
comprised children of both genders, aged from
4 months to 4 years, with newly diagnosed AOM.
Diagnostic criteria for AOM included the
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